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There 1s provided a printer including: a printing part which
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FIG. 1
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FIG. 2A
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FIG. 3A

CONVEYING
7 DIRECTION AR

CONVEYING
7 DIRECTION AR




U.S. Patent Oct. 10, 2023 Sheet 4 of 13 US 11,780,249 B2

FIG. 4
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FIG. 6B
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FIG. 8A
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FIG. 10
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PRINTER AND NON-TRANSITORY
COMPUTER-READABLE MEDIUM
STORING PROGRAM

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims priority from Japanese
Patent Application No. 2021-0774135 filed on Apr. 30, 2021,
the disclosure of which 1s incorporated herein by reference
in its entirety.

BACKGROUND

The present specification relates to a controller of a
printing part provided with a printing head which has a
plurality of nozzles and a conveyor which 1s configured to
convey a medium 1n a conveying direction relative to the
printing head.

In a case that a publicly known printer performs printing
by performing a pass processing a plurality of times (a
plurality of pass processings), the publicly known printer
performs, by two pass processings, the printing of a partial
area 1n the vicinity of a boundary between band areas each
of which 1s printed by one of the pass processings. With this,
the publicly known printer suppress such a situation that a
banding becomes conspicuous in the vicinity of the bound-
ary between the band areas. This printer 1s provided with a
pressing member arranged on the upstream side in the
conveying direction with respect to the plurality of nozzles
of the printing head and configured to press the sheet from
a side of a print surface.

SUMMARY

The present specification discloses a technique of 1mprov-
ing the image quality of a print 1mage by a printing part
provided with a facing member facing a print surface of a
sheet (for example, the pressing member as describe above).

The technique disclosed 1n the present specification can
be realized as an aspect as follows.

According to an aspect of the present disclosure, there 1s
provided a printer including: a printing part and a controller.
The printing part includes: a conveyor configured to convey
a medium 1n a conveying direction; a printing head having
a plurality of nozzles from which an 1nk of a specified color
1s discharged and of which positions 1n the conveying
direction are mutually different, the printing head being
configured to discharge the ink from the plurality of nozzles
to the medium so as to form dots in the medium; and a facing,
member configured to be capable of facing a print surface of
the medium on an upstream side in the conveying direction
with respect to the plurality of nozzles of the printing head.
The controller 1s configured to cause the printing part to
execute a partial printing of forming the dots by the printing
head and a conveyance of the medium by the conveyor
alternately and a plurality of times to thereby cause the
printing part to print a print image. In a case that the
controller causes the printing part to print the print 1mage,
the controller 1s configured to execute: causing the printing
head to execute a first partial printing not less than one time,
the first partial printing being the partial printing executed in
a state that the medium faces the facing member, causing the
conveyor to convey the medium by a first conveying
amount, after causing the printing head to execute the first
partial print not less than one time, causing the printing head
to execute a second partial printing not less than one time,
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alter causing the conveyor to convey the medium by the first
conveying amount, the second partial printing being the
partial printing executed 1n the state that the medium faces
the facing member, causing the conveyor to convey the
medium by a second conveying amount, which 1s smaller
than the first conveying amount, after causing the printing
head to execute the second partial print not less than one
time, causing the printing head to execute a third partial
printing not less than one time, after causing the conveyor to
convey the medium by the second conveying amount, the
third partial printing being the partial printing executed in a
state that the medium 1s positioned at a specified position 1n
the conveying direction at which a predetermined position,
of an end part on the upstream side in the conveying
direction of the medium, faces the facing member, causing
the conveyor to convey the medium, after causing the
printing head to execute the third partial printing not less
than one time, and then, causing the printing head to execute
a fourth partial printing not less than one time, the fourth
partial printing being the partial printing executed 1n a state
that the medium does not face the facing member. A first area
printed by the first partial printing includes a first normal
area which 1s printed only by the first partial printing, and a
first end area which 1s positioned on the upstream side 1n the
conveying direction with respect to the first normal area and
which 1s printed by both of the first partial printing and the
second partial printing. A second area printed by the second
partial printing includes the first end area, a second normal
areca which 1s positioned on the upstream side 1n the con-
veying direction with respect to the first end area and which
1s printed only by the second partial printing, and a second
end area which 1s positioned on the upstream side in the
conveying direction with respect to the second normal area
and which 1s printed by both of the second partial printing
and the third partial printing. A third area printed by the third
partial printing includes the second end area and a third end
area which 1s positioned on the upstream side 1n the con-
veying direction with respect to the second end area and
which 1s printed by both of the third partial printing and the
fourth partial printing. A fourth area printed by the fourth
partial printing includes the third end area and a fourth
normal area which 1s positioned on the upstream side in the
conveying direction with respect to the third end area and
which 1s printed only by the fourth partial printing. The
controller 1s configured to execute: 1n a case that the second
conveying amount i1s not less than a reference, determining
a used nozzle range 1n the second partial printing to be a first
range which 1s same as the used nozzle range in the first
partial printing, and 1n a case that the second conveying
amount 1s smaller than the reference, determining the used
nozzle range in the second partial printing to be a second
range which 1s smaller than the first range. The used nozzle
range 1s a range in the conveying direction including
nozzles, among the plurality of nozzles, which are used in
the partial printing; the second range 1s a range not including
a predetermined range which 1s a part on the upstream side
in the conveying direction of the first range. An 1mage as a
part of the print image within an area corresponding to the
predetermined range 1n the second partial printing 1s printed
by the third partial printing.

According to the above-described configuration, the third
partial printing 1s performed 1n the state that the medium 1s
positioned at the specified position, namely, 1n the state that
the predetermined position of the end part on the upstream
side 1n the conveying direction of the medium faces the
facing member. Thus, 1t 1s possible to perform the third
partial printing in a state that the medium 1s stable (stabi-
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lized), thereby making it possible to improve the print
quality. Here, 1n a case that the second conveying amount

which 1s the conveying amount of the conveyance per-
tormed after the second partial printing 1s excessively small,
the length in the conveying direction of the third area which
1s (to be) printed by the third partial printing becomes to be
excessively small. In this case, there 1s such a possibility that
the length 1n the conveying direction of the second end area
which 1s printed by both of the second partial printing and
the third partial printing and/or the length 1n the conveying
direction of the third end area which 1s printed by both of the
third partial printing and the fourth partial printing might not
be secured. According to the above-described configuration,
in a case that the second conveying amount i1s not less than
the reference, the used nozzle range 1n the second partial
printing 1s determined to be the first range, and 1n a case that
the second conveying amount 1s smaller than the reference,
the used nozzle range 1s determined to be the second range
which 1s smaller than the first range. The second range 1s a
range not including a predetermined range which is a part on
the upstream side 1n the conveying direction of the first
range; and an 1mage as a part of the print image within an
area corresponding to the predetermined range 1n the second
partial printing 1s printed by the third partial printing. As a
result, 1t 1s possible to suppress such a situation that the
length 1n the conveying direction of the third area printed by
the third partial printing becomes to be excessively small.
Accordingly, since such an inconvemence that the length in
the conveying direction of the second end area and/or the
length 1n the conveying direction of the third end area 1s/are
not be secured can be suppressed, 1t 1s possible to suppress
the occurrence of such a situation that the banding 1s
conspicuous. As described above, according to the above-
described configuration, 1t 1s possible to improve the image
quality of the print image by the printing part.

Note that the technique disclosed in the present specifi-
cation can be realized 1n a various kinds of aspects; for
example, the technique can be realized in aspects including:
a printer; a method of controlling the printing part, a printing
method; a computer program configured to realize the
functions of these apparatuses and methods; a non-transi-
tory, computer-readable medium storing the computer pro-
gram therein; etc.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram indicating the configuration of
a printer.

FIGS. 2A and 2B are each a view explaining the sche-
matic configuration of a printing mechanism.

FIGS. 3A and 3B are each a perspective view of a sheet
table and a plurality of pressing members.

FIG. 4 1s a flowchart of a print processing.

FIG. § 1s a first explanatory view of printing.

FIGS. 6A and 6B 1s a flowchart of a print data outputting
processing.

FIG. 7A 1s a view explaining division pattern data and
FIG. 7B 1s a view explaining recording ratios of partial
printings.

FIGS. 8A and 8B are each a second explanatory view of
printing.

FIGS. 9A and 9B are each an explanatory view of printing
according to a reference embodiment.

FIG. 10 1s a first explanatory view of a multi-pass
printing.

FIGS. 11A and 11B are each a second explanatory view
of the multi-pass printing.
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FIGS. 12A and 12B are each an explanatory view of
printing of a reference embodiment.

DETAILED DESCRIPTION

A. First Embodiment

<A-1: Configuration of Printer 200>

A first embodiment of the present disclosure will be
explained.

A printer 200 includes, for example, a printing mechanism
100 as a printing part, a CPU 210 as a controller, a
non-volatile memory 220 such as a hard disk drive, etc., a
volatile memory 230 such as a RAM, etc., an operating part
260 such as a button, a touch panel, etc., via which an
operation from a user 1s obtained, a displaying part 270 such
as a liquid crystal display, etc., and a communicating part
280. The commumnicating part 280 includes a wired or
wireless interface configured to be connected to a network
NW. The printer 200 1s connected to an external apparatus,
such as, for example, a terminal apparatus 300 of a user, via
the communicating part 280 so that the printer 200 can
communicate with the external apparatus 300.

The volatile memory 230 provides a bufler area 231
which temporarily stores various kinds of intermediate data
generated 1n a case that the CPU 210 performs a processing.
A computer program PG 1s stored in the non-volatile
memory 220. In the present embodiment, the computer
program PG 1s a control program for controlling the printer
200. The computer program PG may be provided by being
stored 1n the non-volatile memory 220 at a time of shipment
of the printer 200. Alternatively, the computer program PG
may be provided in an aspect in which the computer
program PG 1s downloaded from a server. Still alternatively,
the computer program PG may be provided 1n an aspect in
which the computer program PG 1s stored 1n a DVD-ROM,
etc. The CPU 210 executes the computer program PG so as
to, for example, control the printing mechanism 100, thereby
executing a printing processing (to be described later on).
With this, the CPU 210 prints an image on a medium (for
example, paper sheet, sheet) by controlling the printing
mechanism 100.

The printing mechanism 100 1s capable of forming dots
on a sheet (paper sheet) M by using inks (liquid droplets) of
respective colors which are cyan (C), magenta (M), yellow
(Y), and black (K) to thereby perform color printing. The
printing mechanism 100 includes a printing head 110, a head
driving part 120, a main-scanning part 130, and a conveyor
140.

As depicted i FIG. 2A, the main-scanning part 130
includes a carriage 133 and a sliding shaft 134. The carriage
133 has the printing head 110 mounted or installed therein.
The slhiding shaft 134 holds the carriage 133 so that the
carriage 133 can reciprocate 1n a main-scanning direction (X
axis direction 1n FIG. 2A). The main-scanning part 130 uses
power of a main scanning motor (not depicted in the
drawings) to thereby cause the carriage 133 to reciprocate
(also referred to as “scan’ or “perform scanning”) along the
sliding shaft 134. This realizes main scanning in which the
printing head 110 1s caused to reciprocate in the main-
scanning direction with respect to the sheet M.

The conveyor 140 conveys the sheet M 1n a conveying
direction AR (+Y direction in FIGS. 2A and 2B) crossing the
main-scanmng direction while holding the sheet M. As
depicted 1n FIG. 2A, the conveyor 140 includes an upstream
roller pair 142, a downstream roller pair 141, a sheet table
145, and a plurality of pressing members 146. In the
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following description, an upstream side (=Y side) in the
conveying direction AR 1s simply referred also to as an
“upstream side”, and a downstream side (+Y side) 1n the
conveying direction AR 1s simply referred also to as a
“downstream side”.

The upstream roller pair 142 holds the sheet M on the
upstream side (=Y side) with respect to the printing head
110, and the downstream roller pair 141 holds the sheet M
on the downstream side (+Y side) with respect to the printing
head 110. The sheet table 145 1s arranged at a location which
1s between the upstream roller pair 142 and the downstream
roller pair 141 and at which the sheet table 145 faces or 1s
opposite to a nozzle formation surtace 111 of the printing
head 110. The downstream roller pair 141 and the upstream
roller pair 142 are driven by a conveyance motor (not
depicted 1n the drawings) to thereby convey the sheet M 1n
the conveying direction AR.

The head driving part 120 (FIG. 1) supplies a driving
signal to the printing head 110 while the main-scanning part
130 performs the main scanning of the printing head 110,
thereby driving the printing head 110. The printing head 110
forms dots by ejecting or discharging the ink(s) on the sheet
M, which 1s (being) conveyed by the conveyor 140, 1n
accordance with the driving signal.

FI1G. 2B depicts the configuration of the printing head 110
as being seen from a —Z side (lower side 1n FIG. 2A). As
depicted 1n FIG. 2B, a plurality of nozzle rows or arrays
formed of a plurality of nozzles, that 1s, a plurality of nozzle
rows NC, NM, NY, NK from which the inks of C, M, Y, K
are ejected or discharged, respectively, are formed in the
nozzle formation surface 111 of the printing head 110. Each
of the plurality of nozzle rows include a plurality of nozzle
NZ which are aligned (arranged side by side) in the con-
veying direction AR. The plurality of nozzles NZ have
positions which are mutually different in the conveyance
direction AR (+Y direction); and the plurality of nozzles NZ
are arranged side by side in the conveying direction AR at
a predefined nozzle interval NT therebetween. The nozzle
interval NT 1s a length in the conveying direction AR
between two nozzles NZ which are included 1n the plurality
of nozzles NZ and which are adjacent to each other in the
conveying direction AR. Among the plurality of nozzles NZ
forming each of the plurality of nozzle rows, a nozzle NZ
which 1s positioned at an upstream-most side (=Y side) 1s
also referred to as an upstream-most nozzle NZu. Among the
plurality of nozzles NZ forming each of the plurality of
nozzle rows, a nozzle NZ which 1s positioned at the down-
stream-most side (+Y side) 1s also referred to as a down-
stream-most nozzle NZd. A length obtained by adding the
nozzle interval NT to a length 1n the conveying direction AR
from the upstream-most nozzle NZu to the downstream-
most nozzle NZd is also referred to as a nozzle length D. The
nozzle length D 1s represented by a number (quantity) of
nozzles included 1in each of the nozzle rows, with the number
(quantity) of the nozzles as the unit. Note that 1n an actual
product, although there 1s such a case that nozzles in the
vicinity of both ends 1n the conveying direction AR are not
used for the printing, an explanation will be given, in the
present embodiment, regarding a case of performing print-
ing by using all the nozzles corresponding to the nozzle
length D, as an example. In the present embodiment,
nozzle(s) usable for the printing are referred to as “usable
nozzle(s)”.

The positions 1n the main-scanning direction (X direction
in FIG. 2B) of the nozzle rows NC, NM, NY, NK are
different from one another; the positions in the conveying
direction AR (Y direction in FIG. 2B) of the nozzle rows
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NC, NM, NY, NK overlap with one another. In an example
depicted 1n FIG. 2B, for example, the nozzle row NM 1s
arranged 1n the +X direction with respect to the nozzle row
NY from which Y ink 1s discharged.

The conveyor 140 will be further explained, with refer-
ence to FIGS. 3A and 3B. FIGS. 3A and 3B are each a
perspective view ol the sheet table 145 and the plurality of
pressing members 146. FIG. 3A depicts a state that the sheet
M 1s not held, and FIG. 3B depicts a state that the sheet M
1s held. The sheet table 145 1s provided with a plurality of
high supporting members HP, a plurality of low supporting
members LP and a flat plate BB.

The flat plate BB 1s a plate member which 1s substantially
parallel to the main-scanning direction (X direction) and the
conveying direction (+Y direction). An end on the upstream
side (=Y side) of the flat plate BB 1s positioned 1n the
vicinity of the upstream roller pair 142. An end on the
downstream side (+Y side) of the flat plate BB 1s positioned
in the vicinity of the downstream roller pair 141.

As depicted 1n FIG. 3A, the plurality of high supporting
members HP and the plurality of low supporting members
LP are arranged alternately along the X direction on the flat
plate BB. Namely, each of the plurality of low supporting
members LP 1s arranged between two high supporting
members HP, among the plurality of high supporting mem-
bers HP, which are adjacent to each of the plurality of low
supporting members LP. Each of the high and low support-
ing members HP and LP 1s a rnib extending along the Y
direction. As depicted in FIG. 3A, an end on the upstream
side (=Y side) of each of the plurality of high supporting
members HP 1s positioned 1n an end on the upstream side of
the flat plate BB. An end on the downstream side (+Y side)
of each of the plurality of high supporting members HP 1s
positioned 1n a central part 1n the Y direction of the flat plate
BB. The positions of both ends in the Y direction of each of
the plurality of low supporting members LP are same as the
positions of both ends 1n the Y direction of each of the
plurality of high supporting members HP.

The plurality of pressing members 146 are arranged 1n
positions on the +7Z side of the plurality of low supporting
members LP. Positions 1n the X direction of the plurality of
pressing members 146 are same as the positions i the X
direction of the plurality of low supporting members LP.
Namely, the position 1n the X direction of each of the
plurality of pressing members 146 1s between two high
supporting members HP, among the plurality of high sup-
porting members HP, which are adjacent to each of the
plurality of pressing members 146. Each of the plurality of
pressing members 146 1s a plate member which 1s inclined
closer to one of the plurality of low supporting members LP
further toward the +Y direction. The positions 1 the Y
direction of the plurality of pressing members 146 are on the
upstream side (-Y side) with respect to the printing head
110, and on the downstream side (+Y side) with respect to
the upstream roller pair 142.

As depicted 1n FIG. 3B, at a time of conveying the sheet
M, the plurality of high supporting members HP and the
plurality of low supporting members LP face a side of a
surface Mb which 1s on the opposite side to a print surface
Ma, and support the sheet M from the side of the surface Mb.

[

The plurality of pressing members 146 face the print surface
Ma, and press the sheet M from the side of the print surface
Ma. In such a manner, the plurality of high supporting
members HP, the plurality of low supporting members LP
and the plurality of pressing members 146 hold the sheet M
in a state that the sheet M 1s deformed in a wave-like shape

along the X direction (see FIG. 3B). Further, the sheet M 1s
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conveyed 1n the conveying direction (+Y direction) in the
state of being deformed 1n the wave-like shape, at a position
facing the nozzle formation surface 111 of the printing head
110. In a case that the sheet M 1s deformed to have the
wave-like shape, it 1s possible to increase the rnigidity of the
sheet M against any deformation along the Y direction. As
a result, 1t 1s possible to suppress occurrence of such a
situation that the sheet M 1s deformed to curl along the Y
direction and the sheet M 1s lifted from the sheet table 145
toward the side of the printing head 110, or that the sheet M
hangs down toward the side of the sheet table 145. In a case
that the sheet M 1s lifted, or that the sheet M hangs down, a
position at which the dot(s) 1s (are) formed 1s deviated or
shifted, which i turn might lead to any lowering in the
image quality of a print image, for example, any lowering 1n
the 1mage quality of the print 1image due to, for example, a
banding. Further, in a case that the sheet M 1s lifted, the sheet
M might make contact with the printing head 110, and the
sheet M might be dirtied.

Note that 1n a state that the end on the upstream side (an
end on the —Y side) of the sheet M which 1s being conveyed
1s located on the upstream side (the -Y side) with respect to
a posttion Ys in FIG. 2A, the sheet M 1s pressed by the
pressing members 146. In a state that the end on the
upstream side of the sheet M which 1s being conveyed 1s
located on the downstream side (the +Y side) with respect to
the position Ys in FIG. 2A, the sheet M 1s not pressed by the
pressing members 146. In the state that the sheet M 1s
pressed by the pressing members 146, the sheet M 1s held
turther stably than the state that the sheet M 1s not pressed
by the pressing member 146, and thus a distance between the
sheet M and the nozzle formation surface 111 becomes also
stable. Accordingly, 1n order to stabilize a position at which
the dot(s) 1s (are) formed to thereby make the image quality
to be stable, 1t 1s preferred, as much as possible, to perform
the printing in the state that the sheet M 1s pressed by the
pressing members 146.

<A-2: Printing Processing>

The CPU 210 (FIG. 1) of the printer 200 executes a
printing processing based on a printing 1nstruction which 1s
inputted by a user via the operating part 260. The printing
instruction includes designation of 1image data which indi-
cates an 1mage to be printed. FIG. 4 1s a flow chart of the
printing processing. In the processing of step S110, the CPU
210 obtains 1image data designated by the printing instruc-
tion from the volatile memory 220. Instead of this, 1t 1s
allowable that the printing 1nstruction and the 1mage data are
obtained from the terminal apparatus 300. The 1mage data to
be obtained 1s 1mage data having various formats such as
JPEG-compressed 1image data, image data described 1n a
page-description language, etc.

In the processing of step S120, the CPU 210 executes a
rasterization processing with respect to the obtained 1mage
data to thereby generate RGB 1mage data. The RGB 1mage
data 1s thus obtained as object 1mage data of the present
embodiment. The RGB 1image data 1s bitmap data in which
a RGB value 1s included for each of pixels. The RGB value
1s, for example, a color value of a RGB color system which
includes three component values that are red (R), green (G),
and blue (B).

In the processing of step S130, the CPU 210 converts the
RGB 1mage data to print data. Specifically, the CPU 210
executes a color conversion processing and a half tone
processing with respect to the RGB 1mage data. The color
conversion processing 1s a processing ol converting the
RGB values of a plurality of pixels included in the RGB
image data to CMYK wvalues, respectively. The CMYK
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values are color values of the CM YK color system including
component values corresponding to the ink(s) which 1s (are)
to be used in the printing (in the present embodiment, the
component values of C, M, Y and K). The color conversion
processing 1s executed, for example, by referring to a
publicly known look-up table defimng the corresponding
relationship between the RGB values and the CYMK values.
The halftone processing 1s a processing ol converting the
image data for which the color conversion processing has
been executed to print data (also referred to as “dot data™).
The print data 1s data indicating a dot formation state for
cach of the pixels, with respect to each of the respective
color components of CMYK. The value of each of the pixels
in the dot data indicates, for example, a dot formation state
of two gradations which are “no dot” and “with dot”, or a dot
formation state of four gradations which are “no dot”, “small
dot”, “medium dot”, and “large dot”. The halitone process-
ing 1s executed by using a publicly known method such as
the dithering method, the error diffusion method, etc.

The CPU 210 executes, 1n the processing of step S140, a
print data outputting processing. The print data outputting
processing 1s a processing in which partial print data 1s
generated per one time of a partial printing (to be described
later on), a variety of control data 1s added to the partial print
data, and then the partial print data 1s outputted to the
printing mechanism 100. The control data includes data
designating a conveying amount TL of sheet conveyance to
be executed belore the partial printing. In the print data
outputting processing, the partial print data 1s output corre-
sponding to a number of time(s) by which the partial printing
1s to be executed. The details of the print data outputting
processing will be explained later on.

With this, the CPU 210 1s capable of causing the printing
mechanism 100 to perform printing of a print image PI.
Specifically, the CPU 210 controls the head driving part 120,
the main-scanning part 130, and the conveyor 140 to alter-
nately execute the partial printing and the sheet conveyance
repeatedly a plurality of times to thereby perform the
printing. In one time of the partial printing (one partial
printing), in a state that the sheet M 1s stopped on the sheet
table 145, an mk(s) 1s (are) discharged or ejected from the
nozzles NZ of the printing head 100 to the sheet M while
performing one time of the main scanning (one main scan-
ning), thereby printing a part of the 1image to be printed on
the sheet M. One time of the sheet conveyance 1s a convey-
ance 1 which the sheet M 1s conveyed 1n the conveyance
direction AR by an amount corresponding to the conveying
amount TL which 1s determined 1n the print data outputting
processing.

FIG. 5 15 a first explanatory view of the printing of a first
embodiment. FIG. 5 depicts an example of a print image PI
(to be) printed on the sheet M. The print image PI includes
a plurality of raster lines (e.g., RL1 1n FIG. 5) which extend
in the X direction 1n FIG. 5 (the main-scanning direction at
the time of printing) and of which positions 1 the Y
direction (the conveying direction AR at the time of print-
ing) are mutually different. Each of the raster lines 1s a line
in which a plurality of dots may be formed.

Further, FIG. 5 depicts head positions PO to P4, namely,
relative positions in the conveying direction AR of the
printing head 110 with respect to the sheet M. The head
positions PO to P4 1s head positions of five times of the
partial printing (five partial printings) which are executed
last among a plurality of times of partial printing (a plurality
of partial printings). In FIG. 5, four times of sheet convey-
ance (four sheet conveyances) T0 to T3 are depicted by
arrows, respectively. For example, the sheet conveyance T0
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1s a sheet conveyance to be performed after the partial
printing executed at the head position P0. Each of the sheet
conveyances 11, T2 and T3 1s sheet conveyance to be
performed after the partial printing executed at one of the
head positions P1, P2 and P3.

In each of the head positions PO to P4, a hatched range 1s
a range 1n which a nozzle(s) NZ (also referred to as “used
nozzle(s)”) to be used for printing 1n a partial printing to be
executed at each of the head positions PO to P4 1s/are
positioned 1n each of the head positions PO to P4. The used
nozzle(s) 1s/are a part or entirety of the usable nozzles (in the
present embodiment, all the nozzles corresponding to the
nozzle length D). In the example depicted in FIG. 5, 1n a
partial printing executed in each of the head positions PO to
P2, all the usable nozzles are used. In a partial printing
executed 1n the head position P3, a part, of the nozzles NZ,
on the downstream side i1s not used. In a partial printing
executed 1n the head position P4, a part, of the nozzles NZ,
on the upstream side 1s not used.

In FIG. §, the print image PI which 1s (to be) formed on
the sheet M includes a plurality of normal areas (for
example, areas NAO to NA4 which are not hatched 1n FIG.
5), and a plurality of end areas (for example, hatched areas
SAQ to SA3 in FIG. 5). For example, an area RA0Q which 1s
(to be) printed by the partial printing executed at the head
position PO includes the normal area NAQ and the end area
SAQ on the upstream side (-Y side) with respect to the
normal area NAO. An area RA1 which 1s (to be) printed by
the partial printing executed at the head position P1 includes
the normal area NA1, the end area SA0 located on the
downstream side (+Y side) with respect to the normal area
NA1, and the end area SA1 on the upstream side (-Y side)
with respect to the normal areca NA1. An area RA2 which 1s
(to be) printed by the partial printing executed at the head
position P2 includes the normal area NA2, the end area SA1
located on the downstream side (+Y side) with respect to the
normal area NA2, and the end area SA2 on the upstream side
(—Y side) with respect to the normal area NA2. An area RA3
which 1s (to be) printed by the partial printing executed at the
head position P3 includes the normal area NA3, the end area
SA2 located on the downstream side (+Y side) with respect
to the normal area NA3, and the end area SA3 on the
upstream side (-Y side) with respect to the normal area
NA3. An area RA4 which 1s (to be) printed by the partial
printing executed at the head position P4 includes the
normal area NA4, and the end area SA3 located on the
downstream side (+Y side) with respect to the normal area
NA4.

Each of the normal areas 1s an area 1n which each of the
respective raster lines within the area 1s printed only by one
time of partial printing (partial printing performed once).
For example, in each of the raster lines 1n a normal area NAk
(“k” being an 1integer 1n a range of 0 to 4) 1n FIG. 5, the dots
are formed only by the partial printing performed in a head
position Pk. Namely, in each of the raster lines in the normal
area NAK, dots of a specified color, for example, dots of C,
are formed by using one piece of the nozzle NZ (one nozzle
NZ) included in the nozzle row NC and corresponding to
cach of the raster lines.

Each of the end areas 1s an area in which each of the
respective raster lines within the area 1s printed by two times
of partial printing (partial printing performed twice). For
example, 1n each of the raster lines in an end area SAI (“I”
being an 1nteger 1n a range of 0 to 3) i FIG. 3, the dots are
tformed by both of a partial printing performed at a head
position PI and a partial printing performed at a head
position P(I+1). Namely, in each of the raster lines 1n the end
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areca SAI, dots of a specified color, for example, dots of C,
are formed by using two pieces of the nozzle NZ (two
nozzles NZ) included 1n the nozzle row NC and correspond-
ing to each of the raster lines. For example, the two nozzles
NZ corresponding to the raster line in the end area SAI are
a nozzle NZ corresponding to said raster line 1n the partial
printing performed at the head position PI and a nozzle NZ
corresponding to said raster line in the partial printing
performed at the head position P(I+1).

A length Ha (see FIG. §) in the conveying direction AR
of the end area 1s, with the raster line being as an unit, for
example, three to several tens, and 1s 6 (s1x) 1n the present
embodiment. In the present embodiment, since the nozzles
NZ and the raster lines are corresponding to one another,
making the raster line as the unit 1s same as making the
number (quantity) of the nozzle(s) as the unit.

The reason for providing the end areas 1s explained below.
It 1s assumed that a print 1mage 1s formed only by images
printed 1n the normal areas, without providing the end areas.
In this case, an inconvenience which 1s referred to as a
so-called banding such as a white streak and/or a black
streak appearing at a boundary between two normal areas
adjacent to each other in the conveying direction AR might
be caused, due to any variation 1n the conveying amount of
the sheet M, etc. The banding lowers the image quality of the
print 1image PI. By providing the end area between two
pieces of the normal area and by printing the image on the
end area, it 1s possible to suppress the occurrence of the
inconvenience referred to as the banding as described above.
Since the dots on one raster line 1n the end area are formed
by the partial printing performed twice, 1t 1s possible to
suppress such a situation that all the dots on a certain one
raster line are deviated uniformly with respect to all the dots
on another raster line different from the certain raster line.

In the present embodiment, a partial printing(s) which 1s
(are) 1included in the plurality of partial printings and which
1s (are) different from the last partial printing 1s (are)
performed 1n the state that the sheet M 1s pressed by the
plurality of pressing members 146, namely, 1n the state that
the print surface of the sheet M faces the pressing members
146. The last partial printing 1s performed 1n the state that the
sheet M 1s not pressed by the plurality of pressing members
146. In the present embodiment, in order that the printing 1s
performed, as much as possible, 1n a state that the sheet M
1s pressed by the plurality of pressing members 146, a print
processing which 1s immediately before the last partial
printing (which 1s first from the last partial printing, penul-
timate partial printing) 1s performed 1n a state that a specified
position SP in the vicinity of the upstream end of the sheet
M 1s pressed by the pressing members 146. As depicted 1n
FIG. 5, the penultimate partial printing 1s the partial printing
(to be) executed at the head position P3. In FIG. 5, each of
the pressing members 146 indicated on the upstream side of
the head position P3 i1s illustrated at a position in the
conveying direction AR of pressing the specified position
SP. With this, an 1mage to be printed by the last partial
printing, namely, by the partial printing performed at the
head position P4 of FIG. 5 can be made small. Accordingly,
the last partial printing can be executed by using only
nozzles NZ which are included 1n the plurality of nozzles NZ
and which are located on the downstream side, as a part of
the plurality of nozzles NZ. As a result, although the last
partial printing 1s performed 1n a state that the sheet M 1s
held only by the downstream roller pair 141, it 1s possible to
make the length from the downstream roller pair 141 to the
upstream end of the sheet M can be short at a time of
performing the last partial printing. Accordingly, it 1s pos-
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sible to suppress such an inconvenience that the upstream
end of the sheet M makes contact with the nozzle formation
surface 111 of the printing head 110, and to stabilize a
position at which the dots are formed (dot formation posi-
tion). In the following, the head position P3 at which a state
that the pressing members 146 press the specified position
SP of the sheet M 1s provided i1s referred also to an
“end-pressing head position”.

<A-3: Print data Outputting Processing>

Next, the print data outputting processing in the process-
ing of step S140 of FIG. 4A will be explained. As described
above, the print data outputting processing 1s a processing of
generating the partial print data per each of (one time of) the
partial printing by using the print data generated in the
processing of step S130, of adding the variety of kinds of
control data to the partial print data, and then of outputting
the partial print data to the printing mechanism 100. FIGS.
6A and 6B depict a flow chart of the print data outputting
processing.

The print data generated 1n the processing of step S130 of
FIG. 4 indicates the print image PI (FIG. 5) which 1s to be
printed. Accordingly, the print data includes a plurality of
pieces of raster data each of which corresponds to one of a
plurality of raster lines included in the print image PI.

In the processing of step S200, the CPU 210 obtains raster
data (hereinatiter referred also to as “interest raster data”),
among the plurality of pieces of raster data, which corre-
sponds to one interest raster line. The interest raster line 1s
included 1n the print 1mage PI, and 1s selected sequentially
one by one, from the downstream side in the conveyance
direction AR at the time of printing (+Y side in FIG. 5),
among the plurality of raster lines arranged side by side 1n
the conveying direction AR.

Here, a partial printing by which the interest raster line 1s
printed 1s also referred to as an interest partial printing. Note
that, however, 1n a case that the interest raster line 1s to be
printed by two times of the partial printing, namely, 1n a case
that the interest raster line 1s positioned within an end area,
a partial printing included in the two times of the partial
printing and which 1s executed first 1s defined as the interest
partial printing. For example, 1n a case that the raster lines
RL1 and RL.2 1n FIG. 5 are each the interest raster line, the
interest partial printing 1s a partial printing which 1s per-
formed at the head position PO (FIG. 5). A nozzle NZ which
1s used for forming dots on the interest raster line in the
interest partial printing 1s referred also to as an “interest
nozzle”. For example, 1n a case that a raster line which 1s to
be processed first, namely, a raster line positioned on the
downstream-most side in the print image PI 1s the interest
raster line, the interest nozzle i1s a nozzle NZ which 1s
positioned on the downstream-most side among the usable
nozzles.

In the processing of step S205, the CPU 210 judges as to
whether or not the interest raster data 1s an object of division.
In a case that the interest raster line 1s positioned within an
end area, 1n other words, 1n a case that the interest nozzle 1s
a predetermined piece (1n the present embodiment, 6 pieces)
of nozzle NZ which are included 1n the usable nozzles and
which are positioned at an end on the upstream side, the
interest raster data 1s judged to be the object of division. In
a case that the interest raster line 1s positioned within a
normal area, the interest raster data 1s judged not to be the
object of division.

In a case that the interest raster data 1s not the object of
division (step S205: NO), namely, in a case that the interest
raster line 1s positioned within the normal area, the CPU 210
allocates, 1n the processing of step S210, the interest raster
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data to the interest nozzle. The interest nozzle at the time of
starting the print data outputting processing 1s a nozzle NZ
located at the downstream end among the usable nozzles.

In a case that the interest raster data i1s the object of
division (step S205: YES), namely, 1n a case that the interest
raster line 1s positioned within the end area, the CPU 210
divides, in the processing of step S215, the interest raster
data into data for the interest partial printing and data for a
partial printing which 1s to be performed next to the interest
partial printing (next partial printing).

Specifically, the CPU 210 obtains division pattern data PD
corresponding to the interest raster line. FIG. 7A 1s a view
depicting the division pattern data PD, and FIG. 7B 1s a view
depicting recording ratios of the partial printings executed 1n
the head positions P0 to P2, respectively. As depicted i FIG.
7A, the division pattern data PD 1s binary data having values
corresponding to the pixels, respectively, of the interest
raster line. A value “0 (zero)” of the division pattern data PD
indicates that a dot corresponding to a certain pixel 1s to be
formed 1n the interest partial printing. A value “1 (one)” of
the division pattern data PD indicates that the dot corre-
sponding to the certain pixel 1s to be formed 1n a partial
printing which 1s to be executed next to the interest partial
printing.

Here, the recording ratios R0, R1 and R2 in FIG. 7B are
recording ratios of the partial printings executed at the head
positions PO, P2 and P2, respectively. FIG. 7B indicates the
respective recording ratios R0, R1 and R2 with respect to
positions in the conveyance direction AR, respectively. In a
range in the conveyance direction AR corresponding to the
normal area NAOQ, the recording ratio R0 1s 100%. Similarly,
in ranges in the conveyance direction AR corresponding to
the normal areas NA1 and NA2, respectively, the recording
ratios R1 and R2 are each 100%.

In a range 1n the conveyance direction AR corresponding,
to the end areca SAO0, the recording ratio RO is linearly
reduced toward the upstream side (the lower side i FIG.
7B) of the conveyance direction AR. In the range in the
conveyance direction AR corresponding to the end area
SAQ, the recording ratio R1 1s linearly reduced toward the
downstream side (the upper side 1n FIG. 7B) of the convey-
ance direction AR. In the range in the conveyance direction
AR corresponding to the end area SA0 (FIG. 5), a sum of the
recording ratio R0 and the recording ratio R1 1s 100%. This

1s similarly applicable also to the recording ratios R1 and R2
in a range in the conveyance direction AR corresponding to
the end area SAL.

The division pattern data PD i1s generated so that the
above-described recording ratios are realized depending on
the position in the conveyance direction AR of the interest
raster line 1n the end area. The CPU 210 divides, according
to the division pattern data PD), the interest raster data into
the data for the interest partial printing and the data for the
next partial printing.

In the processing of step S220, the CPU 210 allocates the
data for the 1nterest partial printing to the interest nozzle. In
the processing of step S2235, the CPU 210 allocates the data
for the next partial printing to a nozzle corresponding to the
next partial printing (corresponding nozzle). Here, the cor-
responding nozzle 1s a nozzle NZ to be used for forming the
dots on the interest raster line 1n the next partial printing. The
corresponding nozzle at a time of starting the print data
outputting processing 1s a nozzle NZ on the downstream end
of the usable nozzles. For example, 1n a case that the raster
line RL2 1n FIG. 3 1s the interest raster line, the correspond-
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ing nozzle 1s a nozzle NZ located at an end on the down-
stream side (+Y side in FIG. 5) among the usable nozzles 1n
the head position P1.

In the processing of step S230, the CPU 210 updates a
number indicating the corresponding nozzle of the next
partial printing. Namely, the CPU 210 changes the number
indicating the corresponding nozzle to a number indicating
a nozzle NZ which 1s on the upstream side, only by one, with
respect to the current corresponding nozzle.

In the processing of step S235, the CPU 210 updates a
number indicating the interest nozzle. Namely, the CPU 210
changes the number indicating the interest nozzle to a
number indicating a nozzle NZ which 1in on the upstream
side, only by one, with respect to the current interest nozzle.

In the processing of step S240, the CPU 210 judges as to
whether or not the raster data 1s allocated to all the used
nozzles 1n the interest partial printing. Specifically, in a case
that the number indicating the interest nozzle after the
update exceeds the number 1indicating a nozzle which 1s on
the upstream-most side among the used nozzles, the CPU
210 judges that the raster data has been allocated to all the
used nozzles. In a case that there 1s a used nozzle to which
the raster data has not been allocated (step S240: NO), the
CPU 210 returns to the processing of step S200.

In a case that the raster data has been allocated to all of
the used nozzles (step S240: YES), the CPU 240 outputs, in
the processing of step S245, partial print data for the interest
partial printing, and conveying amount data to the printing
mechanism 100. The partial print data 1s a raster data group
allocated to the used nozzles. The conveying amount data 1s
control data indicating the conveying amount TL. In a case
that the interest partial printing 1s a foremost partial printing,
which 1s the partial printing performed first or foremost, the
conveying amount TL 1s determined such that a position, on
the sheet M, at which the downstream end of the print image
PI 1s to be printed, and a position of a nozzle NZ which 1s
located on the downstream end among the used nozzles are
comncident with each other. In a case that the interest partial
printing 1s a second partial printing, the conveying amount
TL 1s a value obtained by deducting a number (quantity) of
nozzle(s) corresponding to the end area from the number
(quantity) of the usable nozzles. In the present embodiment,
since the number (quantity) of the usable nozzles 1s the
nozzle length D and the number of the nozzle(s) correspond-
ing to the end area i1s the length Ha in the conveying
direction AR of the end area, the conveying amount TL
determined 1n a case that the interest partial printing 1s the
second partial printing 1s TL=(D-Ha). This conveying
amount 1s previously determined on a premise that the head
position of the second partial printing will not become to be
the end-pressing head position. In a case that the interest
partial printing 1s the third partial printing and thereatter, the
conveying amount TL 1s determined in the processing of
step S280 which will be described later on. In a case that the
printing mechanism 100 receives the partial print data and
the conveying amount data, the printing mechanism 100
executes the sheet conveyance by an amount corresponding
to the conveymng amount TL indicated by the conveying
amount data, and then executes the partial printing by using
the partial print data.

In the processing of step S250, the CPU 210 judges as to
whether or not all of the partial print data has been outputted.
In a case that all of the partial print data has been outputted
(step S250: YES), the CPU 210 ends the print data output-
ting processing. In a case that all of the partial print data has
not been outputted (step S250: NO), the CPU 210 updates

the interest partial printing 1n the processing of step S231.
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Namely, the CPU 210 makes the interest partial printing to
be a next partial printing next to the current interest partial
printing. Specifically, the number indicating the correspond-
ing nozzle of the next interest partial printing at the current
point of time 1s set newly to be the number indicating the
interest nozzle. The number indicating the corresponding
nozzle of the next interest partial printing at the current point
of time 1s made to be a number 1indicating a nozzle on the
downstream end 1n the normal area. For this reason, the
number indicating a new interest nozzle 1s set to be the
number indicating a nozzle on the downstream end in the
normal area.

In the processing of step S252, the CPU 210 judges as to
whether or not the interest partial printing 1s a partial
printing which 1s to be executed at the end-pressing head
position. In the example of FIG. 5, 1n a case that the interest
partial printing 1s the partial printing which 1s to be executed
at the head position P3, the interest partial printing 1s judged
to be the partial printing which 1s to be executed at the
end-pressing head position. In a case that the interest partial
printing 1s not the partial printing which 1s to be executed at
the end-pressing head position (step S252: NO), the CPU
210 proceeds to the processing of step S255.

In the processing of step S255, the CPU 210 calculates an
excess amount VO of a pressing reference position RL at the
interest partial printing. The excess amount VO 1ndicates a
length from the pressing reference position RL to an
upstream-most nozzle NZ which 1s a nozzle NZ on the
upstream-most side among the usable nozzle at the head
position 1n the interest partial printing, in a case that the
upstream-most nozzle NZ is positioned on the upstream side
with respect to the pressing reference position RL. The
pressing reference position RL (FIG. 5) 1s a position in the
conveying direction AR determined on the sheet M. In a case
that the upstream-most nozzle NZ in the interest partial
printing 1s positioned on the upstream side with respect to
the pressing reference position RL, the partial printing next
to the interest partial printing 1s executed at the end-pressing
head position (the head position P3 of FIG. 35). In the
example of FIG. 5, 1n a case that the partial printing to be
executed at the head position P2 i1s the interest partial
printing, a nozzle NZ on the upstream-most at the head
position P2 1s positioned on the upstream side with respect
to the pressing reference position RL. Thus, the excess
amount VO indicated i FIG. 5 1s calculated. The unit of the
excess amount VO 1s indicated, for example, by the number
(quantity) of the nozzle(s) (the number (quantity) of the
raster line(s)).

In a case that the upstream-most nozzle 1s same as the
pressing reference position RL, or that the upstream-most
nozzle 1s positioned at the downstream side with respect to
the pressing reference position RL, the excess amount VO 1s
0 (zero). In the example of FIG. 5, 1n a case that the partial
printing executed at the head position PO or the head position
P1 is the interest partial printing, the upstream-most nozzle
in the head position PO or the head position P1 1s positioned
on the downstream side with respect to the pressing refer-
ence position RL, and thus the excess amount VO 1s O (zero).

In the processings of steps S260 to S270, the CPU 210
sets a nozzle shift amount NS of a partial printing to be
performed next to the interest partial printing (next partial
printing), based on the excess amount VO. The nozzle shiit
amount NS indicates a number (quantity) of nozzle(s) NZ
which 1s mncluded 1n the usable nozzles and which 1s not used
on the downstream side (also referred to as a “downstream-
side non-used nozzle”) in the next partial printing to be
performed next to the mterest partial printing. In a case that
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the nozzle shift amount NS 1s 0 (zero), the downstream-side
non-used nozzle 1s not provided or set. In a case that the
nozzle shift amount NS 1s not less than 1 (one), a nozzle(s)
NZ on the downstream side (+Y side 1 FIG. 5) of which
number (quantity) corresponds to the nozzle shiit amount
NS 1s (are) the downstream-side non-used nozzle(s).
Accordingly, 1n this case, a nozzle(s), which is (are) included
in the usable nozzles and which 1s (are) different from the
downstream-side non-used nozzle(s) 1s (are) a used
nozzle(s) to be used in the next partial printing to be
performed next to the interest partial printing.

In the processing of step S260, the CPU 210 judges as to
whether or not the excess amount VO 1s greater than an
upper limit value NSmax of the nozzle shift amount NS. The
upper limit value NSmax 1s a value obtained by deducting
two times the number (quantity) of nozzle(s) corresponding
to the end area from the number of the usable nozzles. In the
present embodiment, since the number (quantity) of the
usable nozzles 1s the nozzle length D and the number
(quantity) of the nozzle(s) corresponding to the end area 1s
Ha, the upper limit value NSmax 1s (D-2xHa). In other
words, the upper limit value NSmax 1s determined so that
the length 1n the conveying direction AR of an area printed
by one time of the partial printing (for example, the area
RA3) becomes to be at least not less than two times the
length Ha 1n the conveying direction AR of the end area.

In a case that the nozzle shift amount NS 1s not more than
the upper limit value NSmax (step S260: NO), the CPU 210
sets, 1n the processing of step S263, the nozzle shift amount
NS to be the excess amount VO. In a case that the nozzle
shift amount NS 1s greater than the upper limit value NSmax
(step S260: YES), the CPU 210 sets, in the processing of
step S270, the nozzle shift amount NS to be the upper limit
value NSmax.

In a case that the interest partial printing i1s the partial
printing to be executed at the end part-pressing head position
(step S252: YES), the CPU 210 sets, 1n the processing of
step S272, the nozzle shift amount NS to be 0 (zero). In the
case that the interest partial printing 1s the partial printing
which 1s to be executed at the end part-pressing head
position, the next partial printing becomes to be the last
partial printing. The reason for this 1s that, in the last partial
printing, the non-used nozzle 1s not set for the downstream
end of the usable nozzle.

In the processing of step S275, the CPU 210 calculates a
shortened amount VS of the used nozzles 1in the interest
partial printing. The shortened amount VS of the used
nozzles indicates a number (quantity) of a nozzle(s) NZ,
which 1s/are mncluded 1n the usable nozzles and which 1s/are
not used on the upstream side (also referred to as an
“upstream-side non-used nozzle(s)’). In a case that the
shortened amount VS 1s 0 (zero), the upstream-side non-
used nozzle 1s not provided or set. In a case that the
shortened amount VS 1s not less than 1 (one), a nozzle(s) NZ
corresponding to the shortened amount VO on the upstream
side (=Y side in FIG. 5) 1s the upstream-side non-used
nozzle(s). Accordingly, in such a case, nozzles which are
included 1n the usable nozzles and which are diflerent from
the upstream-side non-used nozzle(s) are the used nozzle in
the 1nterest partial printing.

The shortened amount VS 1s calculated based on the
excess amount VO and the nozzle shiit amount NS. In the
present embodiment, the shortened amount VS i1s a value
obtained by deducting the nozzle shiit amount NS from the
excess amount VO (VS=VO-NS). Here, 1n a case that the
excess amount VO 1s not more than the upper limit value
NSmax, the nozzle shift amount NS 1s set to be the excess
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amount VO 1n the processing of step S265 (NS=VO); and
thus the shortened amount VS 1s set to be 0 (zero). In a case
that the excess amount VO 1s greater than the upper limit
value NSmax, the nozzle shift amount NS 1s set to be the
upper limit value NSmax which 1s smaller than the excess
amount VO 1n the processing of step S270, and thus the
shortened amount VS 1s set to be a value greater than O
(zero) (VO-NSmax). Note that the shortened amount VS 1s
set to be a value smaller than a number (quantity) of nozzle
Ha which corresponds to the end area (0=VS<Ha).

In the processing of step S280, the CPU 210 determines,
based on the nozzle shift amount NS and the shortened
amount VS, the conveying amount TL of the sheet convey-
ance to be performed after the interest partial printing. The
conveying amount TL 1s calculated with the number (quan-
tity) of the nozzle(s) as the unit. The conveying amount TL
1s a value obtained by deducting, from the number (quantity)
of the usable nozzles, the number (quantity) of the nozzle(s)
corresponding to the end area, the nozzle shift amount NS
and the shortened amount VS. In the present embodiment,
since the number (quantity) of the usable nozzles 1s the
nozzle length D and the number (quantity) of the nozzle(s)
corresponding to the end area 1s the length Ha 1in the
conveying direction AR of the end area, the conveying
amount TL 1s TL=(D-Ha-Ns-VS).

Here, since the shortened amount VS 1s (VO-NS), the
conveying amount TL can be represented also as (D-Ha-
VO). Namely, the conveying amount TL becomes smaller as
the excess amount VO 1s greater, and becomes greater as the
excess amount VO 1s smaller. Accordingly, provided that a
reference value TLth of the conveying amount TL 1s TLth=
(D-Ha-NSmax), then a situation that the shortened amount
VS 1s set to be 0 (zero) 1n a case that the excess amount VO
1s not more than the upper limit value NSmax, and that the
shortened amount VS 1s set to be a value greater than O
(zero) (VO-NSmax) 1n a case that the excess amount VO 1s
greater than the upper limit value NSmax can also rephrased
as the following. Namely, the shortened amount VS 1s set to
be O (zero) 1n a case that the conveying amount TL 1s not less
than the reference value TLth, and that the shortened amount
VS 1s set to be a value greater than O (zero) (VO-NSmax)
in a case that the conveying amount TL 1s smaller than the
reference value TLth.

Further, since the conveying amount TL becomes smaller
as the excess amount VO 1s greater, the shortened amount
VS becomes greater as the conveying amount TL 1s smaller
in a case that the conveying amount TL 1s smaller than the
reference value TLth.

In the processing of step S283, the CPU 210 sets the
number indicating the corresponding nozzle of the partial
printing next to the interest partial printing to be an 1nitial
value. The mitial value 1s a number i1ndicating a nozzle
which 1s included i the usable nozzles and which 1s
positioned on the upstream side, by an amount correspond-
ing to the nozzle shift amount NS, from the downstream end.
After the processing of step S285, the CPU 210 returns to the
processing of step S200.

The printing of the present embodiment, as explained
above, will be further explained with reference to FIG. 5. In
the partial printing which 1s executed before the partial
printing executed at the head position P3, which 1s the
end-pressing head position, for example, 1 the partial
printing executed at each of the head positions P1 and P2, 1t
1s preferred to use all the usable nozzles so as to realize a
high-speed printing. For this purpose, the nozzle shiit
amount NS of the partial printing to be executed at each of
the head positions P1 and P2 1s set to O (zero) (step S265 of
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FIG. 6B), and the conveying amount TL of each of the sheet
conveyances 10 and T1 which are immediately before these
partial printings, respectively, 1s set to be TL=(D-Ha) (step
S280 of FIG. 6B). Further, 1t 1s preferred that the last partial
printing executed at the head position P4 i1s executed in a
state that the length from the downstream roller pair 141 to
the upstream end of the sheet M 1s as short as possible. Thus,
it 1s preferred that the last partial printing executed at the
head position P4 1s executed by using the nozzle on the
downstream side of (in) the head position P4. For this
purpose, the nozzle shift amount NS of the last partial
printing 1s set to be 0 (zero) (step S272 of FIG. 6B), and the
conveying amount TL of the sheet conveyance T3 immedi-
ately betore the last partial printing 1s set to be TL=(D-Ha)
(step S280 of FIG. 6B).

The head position P3 which 1s the end-pressing head
position 1s a position 1n the conveying direction AR which
1s fixed with respect to the sheet M. Therefore, the nozzle
shift amount NS of the partial printing to be executed at the
head position P3 is set depending on the position in the
conveying direction AR of the head position P2 (steps S260
to S270 of FIG. 6B), and the conveying amount TL of the
sheet conveyance T2 immediately before the partial printing
to be executed at the head position P3 1s determined (step
S280 of FIG. 6B). Accordingly, except for such a case that
the head position P2 with respect to the sheet M 1s acciden-
tally on the downstream side with respect to the end-
pressing head position, by an amount corresponding to
(D-Ha), the nozzle shift amount NS of the partial printing
at the head position P3 1s set to be a value greater than O
(zero), and the conveying amount TL of the sheet convey-
ance T2 1s determined to be a value smaller than (D-Ha).

In the example of FIG. 5, the position in the conveying
direction AR of the head position P2 and the position in the
conveying direction AR of the head position P3 which is the
end-pressing head position are relatively apart from each
other. Accordingly, the excess amount VO becomes to be not
more than the upper limit value NSmax. Therefore, 1 the
example of FIG. 5, the nozzle shift amount NS of the partial
printing at the head position P3 is set to be the excess amount
VO (steps 5260, S265), and the shortened amount VS of the
used nozzle 1n the partial printing at the head position P2 1s
determined to be 0 (zero) (step S280).

Here, the position in the conveying direction AR of the
head position P2 varies due to, for example, a margin on the
downstream side of the prlnt image PI (the +Y side 1n FIG.
5), the length 1n the conveying direction AR of the sheet M,
etc. Further, in a case that there 1s a blank part 1n an
intermediate location or part in the conveying direction AR
of the print image PI and that the printing 1s performed while
skipping the blank part, the position 1n the conveying
direction AR of the head position P2 varies, depending on
the blank part included in the print image PI. Accordingly,
there 1s such a case that the position in the conveying
direction AR of the head position P2 and the position in the
conveying direction AR of the head position P3 which 1s the
end-pressing head position are close to each other. Regard-
ing the printing 1n such a case, an explanation will be given
while comparing the present embodiment with a reference
embodiment.

FIGS. 8A and 8B are each a second explanatory view of
printing of the first embodiment. FIGS. 9A and 9B are each
an explanatory view of printing of the reference embodi-
ment. FIG. 8A indicates the explanatory view, of the present
embodiment, which 1s similar to that of FIG. 5, regarding the
case that the position 1n the conveying direction AR of the
head position P2 and the position 1n the conveying direction
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AR of the head position P3 which 1s the end-pressing head
position are close to each other. FIG. 9A indicates the
explanatory view of the reference embodiment, regarding
the case that the position in the conveying direction AR of
the head position P2 and the position 1n the conveying
direction AR of the head position P3 which 1s the end-
pressing head position are close to each other.

In the present embodiment of FIG. 8A, since the excess
amount VO 1n the partial printing to be executed at the head
position P2 1s greater than the upper limit value NSmax, the
nozzle shift amount NS of the partial printing to be executed

at the head position P3 1s set to be the upper limit value
NSmax (step S260, Step S270). Further, the shortened
amount VS of the used nozzles 1in the partial printing to be
executed at the head position P2 1s determined to be the
amount (value) greater than 0 (zero) (step S275), corre-
sponding to the nozzle shift amount NS of the partial
printing to be executed at the head position P3. Therefore,
the length 1in the conveying direction AR of the area RA3
which 1s printed by the partial printing executed at the head
position P3 will not be excessively small; 1n the present
embodiment, the length in the conveying direction AR of the
area RA3 1s secured by an amount corresponding to (2xHa).
As a result, both of the length in the conveying direction AR
of the end area SA2 and the length 1n the conveying
direction AR of the end area SA3 can be secured each by an
amount corresponding to a number (quantity) of nozzle Ha
which 1s to be secured as the length of the end area.

FIG. 8B 1s an enlarged view of an area AA surrounded by
broken lines in FIG. 8A. In FIG. 8B, each of circles and
squares 1ndicated inside the head positions P2 to P4 indi-
cates a nozzle NZ. A solid circle indicates a nozzle NZ
printing the end area. A square (solid square) indicates a
nozzle NZ printing the normal area. A hollow circle indi-
cates a non-used nozzle NZ. A nozzle group NG2 at the head
positions P2 and P3 1s a nozzle group printing the end area
SA2. A nozzle group NG3 at the head positions P3 and P4
1s a nozzle group printing the end area SA3. Each of the
nozzle groups NG2 and NG3 includes, in the conveying
direction AR, the nozzle NZ of which number (quantity)
corresponds to the number (quantity) of nozzle Ha (in the
present embodiment, 6 pieces) in the conveying direction
AR.

A nozzle group NU of hollow circles on the upstream side
(=Y side) with respect to the head position P2 1s a nozzle
group ol the upstream-side non-used nozzles. The number
(quantity) of the nozzles in the conveying direction AR of
the nozzle group NU corresponds to the shortened amount
VS. An 1mmage as a part of the print image within an area
corresponding to the upstream-side non-used nozzles at the
head position P2 1s printed by the partial printings executed
at the head positions P3 and P4, respectively, as depicted 1n
FIG. 8B.

In the reference embodiment, the upper limit value
NSmax of the nozzle shift amount NS, and the shortened
amount VS are not provided. Due to this, in the reference
embodiment, in a case that the excess amount VO 1s greater
than the upper limit value NAmax, the nozzle shift amount
NS becomes to be greater than the upper limit value NSmax,
as depicted 1 FIG. 9A. Due to this, in FIG. 9A, the length
in the conveying direction AR of the area RA3 printed by the
partial printing executed at the head position P3 becomes to
be smaller than (2xHa). As a result, although the length in
the conveying direction AR of the end area SA2 1s secured
by the amount corresponding to the number of nozzle Ha
which 1s to be secured as the length of the end area, the
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length 1n the conveying direction AR of the end area SA3 1s
not secured by the amount corresponding to the number of
nozzle Ha.

FIG. 9B 1s an enlarged view of an area AAX surrounded
by broken lines i FIG. 9A. In FIG. 9B, a solid circle
indicates a nozzle NZ printing the end area, a square (solid
square) indicates a nozzle NZ printing the normal area, and
a hollow circle indicates a non-used nozzle NZ, similarly to
FIG. 8B. A nozzle group NG2x at the head positions P2 and
P3 is a nozzle group printing the end area SA2. A nozzle
group NG3x at the head positions P3 and P4 1s a nozzle
group printing the end areca SA3. Although the nozzle group
NG2x includes the nozzle NZ of which number (quantity)
corresponds to the number (quantity) of nozzle Ha (in the
present embodiment, 6 pieces) in the conveying direction
AR, the nozzle group N3x includes only the nozzle NZ of
which number (quantity) 1s a number (quantlty) of nozzle
Hx (in FIG. 9B, 1 (one) piece) 1n the conveying direction AR
which 1s smaller than the number (quantity) of nozzle Ha.

Note that 1n the examples of FIGS. 8A and 8B and FIGS.
9A and 9B, respectively, the end area SA2 and the end area
SA3 are directly adjacent to each other, and there 1s not any
normal area between the end area SA2 and the end area SA3.
As described above, the area RA3 printed by the partial
printing executed at the head position P3 includes at least the
end area SA2 and the end area SA3, there may be such a case
that the area RA3 includes a normal area between the end
areca SA2 and the end area SA3 (FIG. 5) and also such a case
that the area RA3 does not include any normal area between
the end areca SA2 and the end areca SA3 (FIGS. 8A and 8B).

In a case that FIG. 8B and FIG. 9B are compared, in the
embodiment of FIG. 8B, the upstream-side non-used
nozzle(s) are provided on the upstream side with respect to
the head position P2 to thereby shift the nozzle group NG2
printing the end area SA2 1s shifted to the downstream side
(+Y side) as compared with the reference embodiment.
Further, the nozzle shift amount NS 1s set to be the upper
limit value NSmax to thereby reduce the downstream-side
non-used nozzle(s) at the head position P3 as compared with
the reference embodiment, and thus to increase the number
(quantity) of the used nozzles at the head position P3 as
compared with the reference embodiment. With this, 1t 1s
possible to secure the length 1n the conveying direction AR
of the area RA3 (to be) printed by the partial printing
executed at the head position P3, by an amount correspond-
ing to (2xHa). As a result, in the embodiment, 1t 1s appre-
ciated that both of the length in the conveying direction AR
of the end areca SA2 and the length 1n the conveying
direction AR of the end area SA3 can be secured by the
amount corresponding to the number (quantity) of nuzzle Ha
which are to be secured as the length of the end area.

As described above, 1n the reference embodiment, since
the length 1n the conveying direction AR of the end area SA3
cannot be sufliciently secured, 1t 1s not possible, for example,
to execute the printing of an appropriate end area SA3 as
explained 1n FIGS. 7A and 7B. Accordingly, in the reference
embodiment, there 1s such a possibility that a banding might
become conspicuous in the end area SA3 of the print image
PI. In contrast, in the present embodiment, 1t 1s possible to
suiliciently secure the length 1n the conveying direction AR
of the end area SA3, since 1t 1s possible to execute the
printing of an appropriate end arca SA3 as explained with
retference to FIGS. 7A and 7B, and thus to prevent such a
situation that the banding becomes conspicuous 1n the print
image PI.

As appreciated from the foregoing explanation, according
to the present embodiment, the CPU 210 makes the short-
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ened amount VS to be 0 (zero) and does not provide the
upper-side non-used nozzle(s) (FIG. 5) in the case that the
conveying amount TL of the sheet conveyance T2 1s not less
than the reference value TLth. With this, the CPU 210
determines the range, 1n the conveying direction AR of the
used nozzles 1n the partial printing to be executed at the head
position P2, to be the first range which 1s same as that 1n the
partial printing to be executed at the head position P1 (FIG.
5). Further, the CPU 210 makes the shortened amount VS to
be the value greater than O (zero) and provides the upper-
side non-used nozzle(s) (FIGS. 8A, 8B) 1n the case that the
conveying amount TL of the sheet conveyance T2 1s smaller
than the reference value TLth. With this, the CPU 210
determines the range, in the conveying direction AR of the
used nozzles 1n the partial printing to be executed at the head
position P2, to be the second range which 1s smaller than that
in the partial printing to be executed at the head position P1
(FIGS. 8A, 8B). The second range 1s the range which 1s
included 1n the first range and which does not include the
upstream-side non-used nozzle(s), namely the second range
1s a range which does not include the predetermined range,
as the part on the upstream side 1n the conveying direction
AR, of the first range. Further, the image as a part of the print
image within an area corresponding to the upstream-side
non-used nozzles predetermined range in the head position
P2 1s printed by the partial printing executed at the head
position P3 (FIGS. 8A, 8B).

As a result, 1t 1s possible to suppress such a situation that
the length 1n the conveying direction AR of the area RA3 to
be printed by the partial printing executed at the head
position P3 becomes to be excessively small. Accordingly,
since such an mnconvenience that the length 1n the conveying
direction AR of the end area SA2 and/or the length in the
conveying direction AR of the end area SA3 1s/are not be
secured can be suppressed, it 1s possible to suppress the
occurrence of such a situation that the banding i1s conspicu-
ous and thus to improve the image quality of the print image
by the printing mechamsm 100.

Further, according to the embodiment, as described
above, 1n a case that the conveying amount TL of the sheet
conveyance 12 1s smaller than the reference value TLth, the
CPU 210 makes the shortened amount VS to be greater as
the conveying amount TL of the sheet conveyance 12 1s
smaller. Namely, the CPU 210 makes the range of the
upstream-side non-used nozzle(s) to be greater as the con-
veying amount TL of the sheet conveyance T2 1s smaller. As
a result, 1t 1s possible to appropriately determine the range of
the used nozzle(s) at the head position P2, in accordance
with the conveying amount TL of the sheet conveyance T2,
and thus to appropriately secure the length 1n the conveying
direction AR of the end area SA2 and/or the length in the
conveying direction AR of the end area SA3.

Furthermore, according to the present embodiment, as
described above, the upper limit value NSmax (D-2xHa) of
the nozzle shift amount NS 1s set 1n accordance with the
length Ha 1n the conveying direction AR of the end area.
Further, as appreciated from the situation that the shortened
amount VS 1s represented by (VO-NSmax) 1n the case that
the shortened amount VS 1s a value greater than O (zero), the
shortened amount Vs 1s set in accordance with the upper
limit value NSmax. From the foregoing, the shortened
amount VS 1s also set in accordance with the length Ha 1n
the conveying direction of the end area. Namely, the CPU
210 determines the range of the upstream-side non-used
nozzle(s) in accordance with the length Ha 1n the conveying
direction AR of the end area. Accordingly, 1t 1s possible to
appropriately secure the length 1n the conveying direction
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AR of the end area SA2 and/or the length in the conveying
direction AR of the end area SA3, 1n accordance with the
length Ha in the conveying direction AR of the end area
which 1s to be secured.

Moreover, 1n the present embodiment, as depicted in FIG.
8B, the shortened amount VS of the used nozzles at the head
position P2 1s determined to be the value obtained by
deducting the conveying amount TL of the sheet conveyance
12 from the length Ha 1n the conveying direction AR of the
end area which 1s to be secured (VS=Ha-TL). With this, 1t
1s possible to secure the length 1n the conveying direction
AR of the end area SA3 by an amount corresponding to the
length Ha. In a case that the shortened amount VS of the
used nozzles at the head position P2 1s set to be not less than
the value obtained by deducting the conveying amount TL
ol the sheet conveyance 12 from the length Ha, 1t 1s possible
to secure the length 1n the conveying direction AR of the end
area SA3 to be not less than the length Ha.

Further, 1n the print data outputting processing (FIGS. 6A
and 6B) of the above-described embodiment, the CPU 210
makes each of a plurality of raster lines sequentially, from
the downstream side toward the upstream side 1n the con-
veyance direction AR, to be the object of processing, as
described above. Then, 1n a case that the excess amount VO
of the interest partial printing 1s 0 (zero), the CPU 210
determines the conveying amount of the sheet M to be
(D-Ha) (steps S255, S265 and S285 of FIG. 6B). Namely,
in a case that the partial printing of printing a plurality of
raster lines which do not include the raster line on the
upstream side with respect to the pressing reference position
RL 1s the interest partial printing, the CPU 210 determines
the conveying amount TL of the sheet conveyance after the
interest partial printing to be TL=(D-Ha). On the other hand,
in a case that the excess amount VO of the interest partial
printing 1s greater than O (zero), the CPU 210 determines the
conveying amount TL of the sheet M to be a value smaller
than (D-Ha) (D-Ha-VO). Namely, 1n a case that a foremost
partial printing, which 1s the partial printing performed first
or foremost among the plurality of partial printings and
which 1s a partial printing of printing a plurality of raster line
including the raster line on the upstream side with respect to
the pressing reference position RL, 1s the interest partial
printing, the next partial printing should be a partial printing
which 1s to be executed at the end-pressing head position.
Accordingly, the conveying amount TL of the sheet con-
veyance alter the foremost partial printing 1s determined to
be the value (D-Ha-VO) which 1s smaller than (D-Ha), and
the shortened amount VS of the foremost partial printing 1s
determined to be the value greater than O (zero), as necessary
(steps S255 to S280 of FIG. 6B). As a result, it 1s possible
to determine the conveying amount TL and/or the shortened
amount VS, by using the pressing reference position RL, so
that the partial printing to be executed at the end-pressing
head position 1s appropriately executed.

As appreciated from the foregoing explanation, i the
present embodiment, the partial printing executed at the
head position P1 1s an example of a “first partial printing”,
the partial printing executed at the head position P2 1s an
example of a “second partial printing”, the partial printing
executed at the head position P3 i1s an example of a “third
partial printing”, and the partial printing executed at the head
position P4 1s an example of a “fourth partial printing”. The
end areas SAl1, SA2, SA3 and SA4 are examples, respec-
tively, of a “first end area™, a “second end area”, a “third end
area’”’, and a “fourth end area”. The normal areas NA1, NA2,
NA3 and NA4 are examples, respectively, of a “first normal
area’”’, a “second normal area”, a “third normal area”, and a
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“fourth normal area”. Further, the conveying amount TL of
the sheet conveyance T1 1s an example of a “first conveying

amount”, and the conveying amount TL of the sheet con-
veyance 12 1s an example of a “second conveying amount™.
Furthermore, the end-pressing head position 1s an example
of a “specified position”, and the pressing reference position
RL 1s an example of a “reference position™.

B. Second Embodiment

FIG. 10 1s a first explanatory view of a multi-pass
printing. FIG. 10 depicts an example of a print image Plb (to
be) printed on a sheet M, and a head position of each of a
plurality of partial printings by which the print image PIb 1s
printed. The print image PIb includes a plurality of normal
areas (for example, non-hatched areas NB0 to NB4 of FIG.
10), and a plurality of end areas (for example, hatched areas
SB0 to SB3 of FIG. 10).

In the first embodiment, each of the normal areas (for
example, the areas NAO to NA4 of FIG. 5) 1s printed by one
time of the partial printing (partial printing performed once,
one partial printing) (so-called single pass printing).
Namely, 1n the first embodiment, the plurality of raster lines
arranged side by side 1n one piece of the normal area are
printed by one time of the partial printing.

In contrast, in a second embodiment, each of the normal
arcas (for example, the arecas NB0O to NB4 of FIG. 10) 1s
printed by two times of the partial printing (partial printing
performed twice, two partial printings) (so-called multi-pass
printing). The two partial printings of printing one normal
area are referred also to a “partial printing set”. For example,
the normal area NB0 of FIG. 10 1s printed by a partial
printing set executed at head positions P0a and P0b. Simi-
larly, the normal areas NB1, NB2, NB3 and NB4 are printed,
respectively, by: a partial printing set executed at head
positions Pla and P15, a partial printing set executed at head
positions P2a and P25, a partial printing set executed at head
positions P3a and P35, and a partial printing set executed at
head positions P4a and P4b. With this, the print resolution
in the conveying direction AR of the print image Plb of the
second embodiment becomes two times the print resolution
in the conveying direction AR of the print image PI of the
first embodiment.

In the second embodiment, two raster lines which are
adjacent each other among the plurality of raster lines
arranged side by side in the conveying direction AR within
the normal area are printed, respectively, by mutually dif-
ferent (two) partial printings. For example, among the
plurality of raster lines arranged side by side 1n the convey-
ing direction AR within a certain normal area, an odd-
numbered raster line 1s printed by a preceding partial print-
ing constructing a partial printing set printing the certain
normal area, and an even-numbered raster line 1s printed by
a succeeding partial printing constructing the partial printing
set printing the certain normal area.

Sheet conveyances Tla, T2a, T3a and T4a are each a
sheet conveyance which 1s executed between two partial
printings constructing one partial printing set. A conveying
amount of each of the sheet conveyances T1la, T2a, T3a and
T4a 1s a minute or fine conveying amount ATL, for example,
a conveying amount corresponding to a minute odd number
(quantity) (1n the second embodiment, three pieces) of the
raster line. Usable nozzles of the preceding partial printing,
constructing the partial printing set are nozzles NZ which
are included 1 a plurality of pieces of the nozzle NZ
corresponding to the nozzle length D and of which number
(quantity) 1s obtained by deducting, from the plurality of
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nozzles NZ corresponding to the nozzle length D, a certain
number (quantity) of (in the second embodiment, one piece)
the nozzle NZ on the downstream side (+Y side) in accor-
dance with the minute conveying amount ATL. Usable
nozzles of the succeeding partial printing constructing the
partial printing set are nozzles NZ which are included 1n the
plurality of pieces of the nozzle NZ corresponding to the
nozzle length D and of which number (quantity) 1s obtained
by deducting, from the plurality of nozzles NZ correspond-
ing to the nozzle length D, a certain number (quantity) of (1n
the second embodiment, one piece) the nozzle NZ on the
upstream side (-Y side) in accordance with the minute
conveying amount ATL.

The sheet conveyance T0b 1s a sheet conveyance per-
formed after the partial printing set executed at the head
positions P0a and P0b. The sheet conveyances T1b, T2b and
13b are, respectively, a sheet conveyance performed after
the partial printing set executed at the head positions Pla
and P1b, a sheet conveyance performed after the partial
printing set executed at the head positions P2a and P25, and
a sheet conveyance performed after the partial printing set
executed at the head positions P3a and P35b.

The area RB0 printed by the partial printing set executed
at the head positions POa and P0b includes a normal area
NBO0 and an end area SB0 which 1s on the upstream side (-Y
side) with respect to the normal area NB0. The area RB1
printed by the partial printing set executed at the head
positions Pla and P15 includes a normal area NB1, the end
areca SB0 which 1s on the downstream side (+Y side) with
respect to the normal area NB1, and an end area SB1 which
1s on the upstream side (-Y side) with respect to the normal
areca NB1. The areca RB2 printed by the partial printing set
executed at the head positions P2a and P26 includes a
normal area NB2, the end area SB1 which 1s on the
downstream side (+Y side) with respect to the normal area
NB2, and an end area SB2 which 1s on the upstream side (=Y
side) with respect to the normal area NB2. The arca RB3
printed by the partial printing set executed at the head
positions P3aq and P35 includes a normal area NB3, the end
arca SB2 which 1s on the downstream side (+Y side) with
respect to the normal area NB3, and an end area SB3 which
1s on the upstream side (-Y side) with respect to the normal
arca NB3. The area RB4 printed by the partial printing set
executed at the head positions P4a and P4b includes a
normal area NB4, and the end area SB3 which 1s on the
downstream side (+Y side) with respect to the normal area
NB4.

Each of the raster lines in the end area 1s printed by two
partial printing sets. For example, 1n each of the raster lines
of the end area SB1 of FIG. 10, dots are formed by both of
one partial printing constructing the partial printing set
executed at the head positions Pla, P15 and one partial
printing constructing the partial printing set executed at the
head positions P2a, P2b6. The length Hb 1n the conveying
direction AR of the end area (FIG. 10) 1s, for example, 3
(three) to several tens, as the number (quantity) of the nozzle
(the number (quantity) of the raster line) of the partial
printing set as a unit; in the second embodiment, the length
Hb 1s 8 (8 pieces).

In the second embodiment, a partial printing set which 1s
included 1n the plurality of partial printing sets and which 1s
different from the last partial printing set 1s performed 1n a
state that the sheet M 1s pressed by the pressing members
146. The last partial printing set 1s performed 1n a state that
the sheet M 1s not pressed by the pressing members 146. A
succeeding partial printing constructing the penultimate
partial printing set immediately before the last partial print-
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ing set 1s performed at the end-pressing head position. In the
example of FIG. 10, the penultimate partial printing set
immediately before the last partial printing set 1s the partial
printing set executed at the head positions P3a and p3b.
Accordingly, the head position P35 1s the end-pressing head
position.

In the second embodiment, in a case that a foremost
partial printing set, which 1s the partial printing set per-
formed first or foremost among the plurality of partial
printing sets and which 1s a first partial printing set of
printing a plurality of raster lines including a raster line
positioned at the upstream side with respect to a pressing
reference position RLb (FIG. 10) 1s the interest partial
printing set, a partial printing set to be performed next to the
interest partial printing set 1s the partial printing set includ-
ing the partial printing executed at the end-pressing head
position. Therefore, a conveying amount TLb of the sheet
conveyance alter the interest partial printing set 1s deter-
mined so that the succeeding partial printing constructing
the next partial printing set, which 1s to be executed after the
interest partial printing set, 1s performed at the end-pressing
head position. With this, the conveying amount TLb of the
sheet conveyance after the interest partial printing set
becomes shorter than the conveying amount TLb of the sheet
conveyance of the succeeding partial printing of another
partial printing set. Further, 1n the partial printing set includ-
ing the partial printing executed at the end-pressing head
position, a nozzle shift amount NSb becomes to be greater
than O (zero).

In the example of FIG. 10, the conveying amount TLb of
the sheet conveyance 124 after the partial printing set
executed at the head positions P2a, P2b becomes shorter
than those 1n the sheet conveyances T0b, T15 and T3b. The
nozzle shiit amount NSb of the partial printing set executed
at the head positions P3a, P35 1s made to be a value greater
than O (zero), 1n accordance with an excess amount VOb.

In the example of FIG. 10, the CPU 210 determines the
target conveying amount of the conveying amount TLb of
the sheet conveyance 125 so that the head position P35 of
the succeeding partial printing constructing the next partial
printing set becomes to be the end-pressing head position.
Similarly to the first embodiment, in a case that the target
conveying amount of the sheet conveyance T2b 1s not less
than a referenced value TLbth, the CPU 210 determines a
shortened amount VSb at the head positions P2a and P25 to
be 0 (zero), and the CPU 210 does not provide the upstream-
side non-used nozzles at the head positions P2a and P25b
(FI1G. 10). Further, as will be described later on, in a case that
the target conveying amount of the sheet conveyance 125 1s
smaller than the reference value TLbth, the CPU 210 deter-
mines the shortened amount VSb at the head positions P2a
and P2b to be a value greater than 0 (zero), and the CPU 210
provides the upstream-side non-used nozzles at the head
positions P2a and P25. With this, also 1n the second embodi-
ment, 1t 1s possible to suppress such a situation that the
length 1n the conveying direction AR of the area RB3 which
1s printed by the partial printing set executed at the head
positions P3a, P35 becomes to be excessively small. As a
result, both of the length 1n the conveying direction AR of
the end area SB2 and the length in the conveying direction
AR of the end area SB3 can be secured each by an amount
corresponding to the number of nozzle Hb which 1s to be
secured as the length of the end area.

In the example of FIG. 10, the position 1n the conveying
direction AR of the head position P25 and the position 1n the
conveying direction AR of the head position P3a are rela-
tively apart, and thus the conveying amount TLb 1s greater
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than the reference value TLbth and the excess amount VO
1s smaller than the upper limit value NSbmax. Due to this,
in the example of FIG. 10, the nozzle shift amount NSb at
the head positions P3a and P3b 1s smaller than the upper
limit value NSbmax. Further, the shortened amount VSb at
the head positions P2a and P25 1s made to be 0 (zero), and
the upstream-side non-used nozzles are not provided on the
head positions P2a and P2b.

Here, similarly to the first embodiment, since the position
in the conveying direction AR of the head position P25
varies due to, for example, a margin on the downstream side
of the print image PIb (the +Y side 1in FIG. 10), etc., there
1s such a case that the position in the conveying direction AR
of the head position P25 and the position 1n the conveying
direction AR of the head position P3a are close to each other.
In the following, an explanation will be given while com-
paring the second embodiment and the reference embodi-
ment. FIGS. 11A and 11B are each a second explanatory
view of printing of the multi-pass printing. FIGS. 12A and
12B are each an explanatory view of printing of the refer-
ence embodiment. FIG. 11A indicates the explanatory view,
of the second embodiment, which 1s similar to that of FIG.
10, regarding the case that the position 1n the conveying
direction AR of the head position P26 and the position 1n the
conveying direction AR of the head position P3a are close
to each other. FIG. 12 A mdicates the explanatory view of the
reference embodiment, regarding the case that the position
in the conveying direction AR of the head position P25 and
the position 1n the conveying direction AR of the head
position P3a are close to each other.

In the present embodiment of FIG. 11A, the conveying
amount TLb of the sheet conveyance T2b after the partial
printing which 1s executed at the head position P2b 1s
smaller than the reference value TLbth, and the excess
amount VO 1s greater than the upper limit value NSbmax.
Accordingly, 1n the example of FIG. 11A, the nozzle shiit
amount NSb at the head positions P3a and P35 1s set to be
the upper limit value NSbmax. Further, the shortened value
VSb at the head positions P2a and P26 1s made to be the
value greater than 0 (zero), and the upstream-side non-used
nozzles are provided on the head positions P2a and P2b.

FIG. 11B 1s an enlarged view of an area AAb surrounded
by broken lines in FIG. 11A. In FIG. 11B, a solid circle
indicated within the head position indicates a nozzle NZ
printing the end area, a square (solid square) indicated
within the head position indicates a nozzle NZ printing the
normal area, a hollow circle indicated within the head
position indicates a non-used nozzle NZ. As depicted in FIG.
11B, a nozzle group NUb of the upstream-side non-used
nozzles corresponding to the shortened amount VSb 1s
provided at the head positions P2aq and P2b. A nozzle group
NG2bH at the head positions P2a, P2b, P3a and P36 1s a
nozzle group printing the end area SB2. A nozzle group
NG35b at the head positions P3a, P3b, P4da and P4b 1s a
nozzle group printing the end area SB3. The head shiit
amount NSb at the head positions P3a and P35 1s set to be
the upper limit value NSbmax, and the nozzle group NUb of
the upstream-side non-used nozzles 1s provided on the head
positions P2a and P25, and thus the length 1n the conveying
direction AR of the area RB3 printed by the partial printing
set to be executed at the head positions P3a and P35 will not
be excessively small. It 1s appreciated, with this, that the
length in the conveying direction AR of each of the nozzle
groups NG2b and NG35b can be secured by a value which
corresponds to the number (quantity) of nozzle Hb (in the
present embodiment, 4 pieces) 1n the conveying direction

AR.

10

15

20

25

30

35

40

45

50

55

60

65

26

In the reference embodiment, the concepts of the upper
limit value NSbmax of the nozzle shift amount NSb and the
shortened amount VSb of the used nozzles are not intro-
duced. Due to this, the upper limit value 1s not set with
respect to the nozzle shift amount NSb at the head positions
P3a and P35 and/or the upstream-side non-used nozzles are
not provided on the head positions P2a and P2b. In the
reference embodiment of FIG. 12A, the conveying amount
TL of the sheet conveyance 126 after the partial printing
executed at the head position P25 1s smaller than the
reference value TLbth, and the excess amount VO 1s greater
than the upper limit value NSbmax. In this case also, in the
reference embodiment, the nozzle shift amount NSb at the
head positions P3a and P35 1s set to be the excess amount
VO, and the upstream-side non-used nozzles are not pro-
vided on the head positions P2a and P2b.

Due to this, the length 1n the conveying direction AR of
the area RB3 which 1s printed by the partial printing set
executed at the head positions P3a and P35 will be exces-
sively small. As a result, although the length in the convey-
ing direction AR of the end area SB2 can be secured by the
amount corresponding to the number of nozzle Hb which 1s
to be secured as the length of the end area, the length 1n the
conveying direction AR of the end area SB3 cannot be
secured by the amount corresponding to the number of
nozzle Hb.

FIG. 12B 1s an enlarged view of an areca AAbx surrounded
by broken lines i FIG. 12A. In FIG. 12B, a solid circle
indicates a nozzle NZ printing the end area, a square (solid
square) indicates a nozzle NZ printing the normal area, and
a hollow circle indicates a non-used nozzle NZ, similarly to
FIG. 11B. A nozzle group NG2bx at the head positions P2a,
P2b, P3a and P3b i1s a nozzle group printing the end area
SB2. A nozzle group NG3bx at the head positions P3a, P35,
Pda and P4b 1s a nozzle group printing the end area SB3.
Although the nozzle group NG2bx includes the nozzle NZ of
which number (quantity) corresponds to the number (quan-
tity) of nozzle Hb (in FIG. 12B, 4 pleces in the present
reference embodiment) in the conveying direction AR, the
nozzle group NG3bx includes only the nozzle NZ of which
number (quantity) 1s a number (quantity) of nozzle Hbx (in
FIG. 12B, 2 pieces) in the conveying direction AR which 1s
smaller than the number of nozzle Hb.

As appreciated from the foregoing explanation, in the
reference embodiment, since the length 1n the conveying
direction AR of the end area SB3 cannot be sufliciently
secured, 1t 1s not possible to appropriately execute the
printing of the end area SB3. Accordingly, 1n the reference
embodiment, there 1s such a possibility that a banding might
become conspicuous 1n the end area SB3 of the print image
Plb. In contrast, in the present embodiment, 1t 1s possible to
sufliciently secure the length 1n the conveying direction AR
of the end area SB3, it 1s possible to appropriately execute
the printing of the end area SB3, and thus to prevent such a
situation that the banding becomes conspicuous in the print
image Plb.

As appreciated from the foregoing explanation, the two
partial printings executed at the head position Pla, P16 1n
the present embodiment are an example of the “first partial
printing”’, the two partial printings executed at the head
positions P2a, P2b are an example of the “second partial
printing”’, the two partial printings executed at the head
position P3a, P36 are an example of the “third partial
printing”’, and the two partial printings executed at the head
positions P4a, P4b are an example of the “fourth partial
printing”’. Further, the end areas SB1, SB2, SB3 and SB4 are

examples, respectively, of the “first end area™, the “second
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end area”, the “third end area’ and the “fourth end area”. The
normal areas NB1, NB2, NB3 and NB4 are examples,

respectively, of the “first normal area”, the “second normal
area’’, the “third normal area”, and the “fourth normal area”.
Furthermore, the conveying amount TLb of the sheet con-
veyance 115 1s an example of the “first conveying amount™,
and the conveying amount TLb of the sheet conveyance 125
1s an example of the “second conveying amount™.

C. Modifications

In the above-described second embodiment, one partial
printing set 1s constructed of two partial printings. Instead of
this, 1t 1s allowable that one partial printing set 1s constructed
of not less than two partial printings, for example, three or
four partial printings. Generally, one partial printing set may
be constructed of N times (N 1s an integer not less than 2).
In such a case, N pieces of raster line which are included 1n
the plurality of raster lines arranged side by side in the
conveying direction within each of the normal areas and
which are adjacent to each other are printed, respectively, by
mutually different (N times of) partial printings which are
included 1n one partial printing set.

The printing processing 1n FIG. 4 and the print data
outputting processing in FIGS. 6A and 6B are each an
example, and the present disclosure i1s not limited to or
restricted by these. For example, 1n the processing in each of
FIG. 4 and FIGS. 6A, 6B, the entirety of the 1mage data 1s
converted into the print data (step S130 of FIG. 4), and then
the print data outputting processing of FIGS. 6A and 6B 1s
executed. Instead of this, it 1s allowable for example that the
conversion of the print data 1s executed every time that the
raster data 1s obtained 1n the processing of step S200 of FIG.
6 A, with respect to each of the obtained raster data. Further,
in the print data outputting processing, the raster data is
allocated sequentially to the usable nozzles, and every time
the allocation regarding one partial printing 1s completed, a
group of allocated raster data i1s outputted as partial print
data for one partial printing. Instead of this, 1t 1s allowable
that the print data 1s divided and to generate a plurality of
pieces of partial print data for all of the partial printings, and
that after determining the conveying amounts for all of the
sheet conveyances, the output of the plurality of pieces of
partial print data for all of the partial printings and the output
of the data of the conveying amounts are performed.

As the medium, another medium different from the sheet
M, such as, for example, a film for OHP, a CD-ROM, a
DVD-ROM, etc., may be adopted, instead of the sheet M.

In each of the above-described embodiments, the control-
ler configured to execute the printing process 1n FIG. 4 1s the
CPU 210. Instead of this, the controller may be a device or
apparatus of a different kind, for example, the terminal
device 300 of a user. In such a case, for example, the
terminal device 300 executes a driver program so as to
function as a printer driver, and executes, as a part of the
function as the printer driver, the printing process 1n FIG. 4.
In such a case, the terminal device 300 causes the printer
200, as the printing part, to execute the printing by, for
example, supplying the partial print data and the conveying
amount data to the printer 200.

The controller configured to execute the printing process
in FIG. 4 may be a server which obtains image data from the
printer 200 and/or the terminal device 300, and to generate
the partial print data and/or the conveying amount data as
described above by using the obtained image data, and
which transmits these pieces of the data to the printer 200.
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Such a server may be a plurality of calculators which are
capable of communicating with each other via a network.

In each of the above-described embodiments, a part of the
configuration realized by a hardware may be replaced by a
soltware; on the contrary to this, a part or the entirety of the
configuration realized by a software may be replaced with a
hardware. For example, a processing or processings as a part
of the print processing of FIG. 4 may be realized by a
dedicated hardware circuit (for example, an ASIC) which 1s
operated by an instruction from the CPU 210.

In the foregoing, although the present disclosure has been
explained based on the embodiments and the modifications,
the embodiments of the present disclosure are provided for
the purpose that the present disclosure can be easily under-
stood, and 1s not mntended to limit or restrict the present
disclosure 1 any way. The present disclosure may be
changed and/or improved without deviating from the gist
and spirit of the present disclosure and the scope of the
claims, and may encompasses any equivalent thereof.

What 1s claimed 1s:

1. A printer, comprising;:

a printing part including;

a conveyor configured to convey a medium in a con-
veying direction;

a printing head having a plurality of nozzles from
which an 1nk of a specified color 1s discharged and of
which positions 1n the conveying direction are mutu-
ally different, the printing head being configured to
discharge the ink from the plurality of nozzles to the
medium so as to form dots 1n the medium; and

a facing member configured to be capable of facing a
print surface of the medium on an upstream side 1n
the conveying direction with respect to the plurality
of nozzles of the printing head; and

a controller configured to cause the printing part to
execute a partial printing of forming the dots by the
printing head and a conveyance of the medium by

the conveyor alternately and a plurality of times to

thereby cause the printing part to print a print 1image,

wherein 1n a case that the controller causes the printing
part to print the print 1mage, the controller 1s con-
figured to execute:

causing the printing head to execute a {first partial

printing not less than one time, the first partial

printing being the partial printing executed 1n a

state that the medium faces the facing member;

causing the conveyor to convey the medium by a first
conveying amount, after causing the printing head
to execute the first partial print not less than one
time;

causing the printing head to execute a second partial

printing not less than one time, after causing the
conveyor to convey the medium by the first con-
veying amount, the second partial printing being
the partial printing executed 1n the state that the
medium faces the facing member;

causing the conveyor to convey the medium by a

second conveying amount, which 1s smaller than

the first conveying amount, after causing the print-
ing head to execute the second partial print not
less than one time;

causing the printing head to execute a third partial

printing not less than one time, after causing the

conveyor to convey the medium by the second
conveying amount, the third partial printing being
the partial printing executed i1n a state that the
medium 1s arranged at a specified position 1n the
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conveying direction at which a predetermined
position, of an end part on the upstream side 1n the
conveying direction of the medium, faces the
facing member;
causing the conveyor to convey the medium, after
causing the printing head to execute the third
partial printing not less than one time; and
alter causing the conveyor to convey the medium,
causing the printing head to execute a fourth
partial printing not less than one time, the fourth
partlal printing being the partial printing executed
in a state that the medium does not face the facing
member,
wherein a {irst area printed by the first partial printing
includes a first normal area which 1s printed only by
the first partial printing, and a first end area which 1s
arranged on the upstream side i1n the conveying
direction with respect to the first normal area and
which 1s printed by both of the first partial printing
and the second partial printing,
wherein a second area printed by the second partial
printing includes the first end area, a second normal
areca which 1s arranged on the upstream side 1n the
conveying direction with respect to the first end area
and which 1s printed only by the second partial
printing, and a second end area which 1s arranged on
the upstream side in the conveying direction with
respect to the second normal area and which 1s
printed by both of the second partial printing and the
third partial printing,
wherein a third area printed by the third partial printing
includes the second end area and a third end area
which 1s arranged on the upstream side 1n the con-
veying direction with respect to the second end area
and which 1s printed by both of the third partial
printing and the fourth partial printing,
wherein a fourth area printed by the fourth partial
printing includes the third end area and a fourth
normal area which 1s arranged on the upstream side
in the conveying direction with respect to the third
end area and which 1s printed only by the fourth
partial printing,
wherein the controller 1s configured to execute:
in a case that the second conveying amount 1s not
less than a reference, determining a used nozzle
range 1n the second partial printing to be a first
range which 1s same as the used nozzle range in
the first partial printing; and
in a case that the second conveying amount 1s
smaller than the reference, determining the used
nozzle range 1n the second partial printing to be a
second range which 1s smaller than the first range,
wherein the used nozzle range 1s a range in the con-
veying direction including nozzles, among the plu-
rality of nozzles, which are used in the partial
printing,
the second range 1s a range not including a predeter-
mined range which 1s a part on the upstream side 1n
the conveying direction of the first range, and
wherein an 1image as a part of the print image within an
area corresponding to the predetermined range 1n the
second partial printing 1s printed by the third partial
printing.

2. The printer according to claim 1, wherein the third area
includes a third normal area which 1s arranged between the
second end area and the third end area and which 1s printed
only by the third partial printing.
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3. The printer according to claim 1, wherein 1n the case
that the second conveying amount 1s smaller than the
reference, the controller 1s configured to make the predeter-
mined range to be greater as the second conveying amount
1s smaller.

4. The printer according to claim 1, wherein in the case
that the second conveying amount 1s smaller than the
reference, the controller 1s configured to determine the
predetermined range in accordance with a length 1n the

conveying direction of the first end area.

5. The printer according to claim 1, wherein a number of
times of each of the first partial printing, the second partial
printing, the third partial printing and the fourth partial
printing 1s one time,

wherein a plurality of first raster lines which are within the

first normal area and which are arranged in the con-
veying direction are printed by one time of the first
partial printing,

wherein a plurality of second raster lines which are within

the second normal area and which are arranged 1n the
conveying direction are printed by one time of the
second partial printing,

wherein a plurality of third raster lines which are within

the third normal area and which are arranged in the
conveying direction are printed by one time of the third
partial printing, and

wherein a plurality of fourth raster lines which are within

the fourth normal area and which are arranged 1n the
conveying direction are printed by one time of the
fourth partial printing.
6. The printer according to claim 5, wherein the controller
1s configured to determine the predetermined range to be not
less than a value obtained by deducting the second convey-
ing amount from a length 1n the conveying direction of the
first end area.
7. The printer according to claim 1, wherein a number of
times of each of the first partial printing, the second partial
printing, the third partial printing and the fourth partial
printing 1s N times (N being an integer not less than 2),
wherein N pieces of a first raster line, which are adjacent
to each other and which are included 1n a plurality of
first raster lines within the first normal area and
arranged 1 the conveying direction, are printed,
respectively, by the first partial printing and the first
partial printing which are mutually different from each
other and performed separately from each other,

wherein N pieces of a second raster line, which are
adjacent to each other and which are included 1n a
plurality of second raster lines within the second nor-
mal area and arranged 1n the conveying direction, are
printed, respectively, by the second partial printing and
the second partial printing which are mutually different
from each other and performed separately from each
other,

wherein N pieces of a third raster line, which are adjacent

to each other and which are included 1n a plurality of
third raster lines within the third normal area and
arranged 1n the conveying direction, are printed,
respectively, by the third partial printing and the third
partial printing which are mutually different from each
other and performed separately from each other, and
wherein N pieces of a fourth raster line, which are
adjacent to each other and which are included 1n a
plurality of fourth raster lines within the fourth normal
area and arranged 1n the conveying direction, are
printed, respectively, by the fourth partial printing and
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the fourth partial printing which are mutually different

from each other and performed separately from each

other.

8. The printer according to claim 1, wherein the print
image includes a plurality of raster lines which are arranged
in the conveying direction;

the controller 1s configured to execute:

generating, by using iput 1mage data, print data indi-
cating the print image and including a plurality of
pieces ol raster data each of which corresponds to
one of the plurality of raster lines; and

causing the printing part to execute printing of the print
image, by using the print data;

in a case that the controller outputs the print data to the
printing part, making one raster line among the
plurality of raster lines, to be a target of processing,
sequentially from a downstream side toward the
upstream side 1n the conveying direction;

determining a conveying amount, by which the
medium 1s to be conveyed after the partial printing
performed to print raster lines, among the plurality of
raster lines, which do not include a raster line which
1s on the upstream side in the conveying direction
with respect to a reference position, to be the first
conveying amount;

determining a conveying amount, by which the
medium 1s to be conveyed alter a foremost partial
printing, which 1s the partial printing performed first
to print raster lines, among the plurality of raster
lines, imncluding the raster line on the upstream side
in the conveying direction with respect to the refer-
ence position, to be the second conveying amount;
and

determining the used nozzle range of the foremost
partial printing to be either one of the first range and
the second range, and

wherein the reference position 1s a position which 1s

determined based on the specified position, and 1s a

position 1n the conveying direction 1n the medium.

9. The printer according to claim 1, further comprising a
carriage configured to mount the printing head thereon, and
to scan with respect to the medium 1n a scanning direction
orthogonal to the conveying direction,

wherein the controller 1s configured to execute the partial

printing by causing the printing head to discharge the

ink to the medium while causing the carriage to scan 1n
the scanning direction.

10. A non-transitory, computer-readable medium storing a
program for a controller configured to control a printing part,

the printing part including:

a conveyor configured to convey a medium 1n a con-
veying direction;

a printing head having a plurality of nozzles from
which an 1nk of a specified color 1s discharged and of
which positions 1n the conveying direction are mutu-
ally different, the printing head being configured to
discharge the ink from the plurality of nozzles to the
medium so as to form dots 1n the medium; and

a facing member configured to be capable of facing a
print surface of the medium on an upstream side 1n
the conveying direction with respect to the plurality
of nozzles of the printing head,

wherein the program causing a computer of the controller

to realize printing of a print 1mage by the printing part,

by causing the printing part to execute a partial printing,
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of forming the dots by the printing head and a convey-
ance of the medium by the conveyor alternately and a
plurality of times,

wherein 1n a case that the program causes the printing part

to print the print image, the program causing:

the printing head to execute a first partial printing not
less than one time, the first partial printing being the
partial printing executed 1n a state that the medium
faces the facing member;

the conveyor to convey the medium by a first convey-
ing amount, after causing the printing head to
execute the first partial print not less than one time;

the printing head to execute a second partial printing
not less than one time, after causing the conveyor to
convey the medium by the first conveying amount,
the second partial printing being the partial printing,
executed 1n the state that the medium faces the facing
member:

the conveyor to convey the medium by a second
conveying amount, which 1s smaller than the first
conveying amount, after causing the printing head to
execute the second partial print not less than one
time;

the printing head to execute a third partial printing not
less than one time, after causing the conveyor to
convey the medium by the second conveying
amount, the third partial printing being the partial
printing executed in a state that the medium 1s
arranged at a specified position i the conveying
direction at which a predetermined position, of an
end part on the upstream side in the conveying
direction of the medium, faces the facing member;

the conveyor to convey the medium, after causing the
printing head to execute the third partial printing not
less than one time; and

after causing the conveyor to convey the medium, the
printing head to execute a fourth partial printing not
less than one time, the fourth partial printing being
the partial printing executed in a state that the
medium does not face the facing member,

wherein a first area printed by the first partial printing

includes a first normal area which 1s printed only by the
first partial printing, and a first end area which 1s
arranged on the upstream side 1n the conveying direc-
tion with respect to the first normal area and which 1s
printed by both of the first partial printing and the
second partial printing,

wherein a second area printed by the second partial

printing includes the first end area, a second normal
arca which 1s arranged on the upstream side in the
conveying direction with respect to the first end area
and which 1s printed only by the second partial printing,
and a second end area which 1s arranged on the
upstream side 1n the conveying direction with respect to
the second normal area and which 1s printed by both of
the second partial printing and the third partial printing,

wherein a third area printed by the third partial printing

includes the second end area and a third end area which
1s arranged on the upstream side i1n the conveying
direction with respect to the second end area and which
1s printed by both of the third partial printing and the
fourth partial printing,

wherein a fourth area printed by the fourth partial printing

includes the third end area and a fourth normal area
which 1s arranged on the upstream side 1n the convey-
ing direction with respect to the third end area and
which 1s printed only by the fourth partial printing,
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wherein the program causes:
in a case that the second conveying amount 1s not less
than a reference, the computer of the controller to
realize determination of a used nozzle range 1n the
second partial printing to be a first range which 1s 5
same as the used nozzle range in the first partial
printing; and
in a case that the second conveying amount 1s smaller
than the reference, the computer of the controller to
realize determination of the used nozzle range 1n the 10
second partial printing to be a second range which 1s
smaller than the first range,
wherein the used nozzle range 1s a range 1n the conveying
direction including nozzles, among the plurality of
nozzles, which are used in the partial printing, 15

wherein the second range 1s a range not including a
predetermined range which 1s a part on the upstream
side 1n the conveying direction of the first range, and

wherein an 1mage as a part of the print image within an
area corresponding to the predetermined range 1n the 20
second partial printing 1s printed by the third partial
printing.

11. The non-transitory, computer-readable medium
according to claim 10, wherein the third area includes a third
normal area which 1s arranged between the second end area 25
and the third end area and which 1s printed only by the third
partial printing.
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